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(57) ABSTRACT 

The disclosures made herein relate to RF poWer semicon 
ductor devices. In accordance With one embodiment of the 
disclosures made herein, a RF poWer plastic semiconductor 
device comprises a semiconductor (RF) device, a LoW 
Temperature Co-Fired Ceramic (LTCC) impedance match 
ing structure electrically connected to the RF device and a 
plastic package body formed over the RF device and the 
impedance matching structure. The LTCC impedance 
matching structure comprises a metalliZed layer overlying a 
major body portion of the impedance matching structure and 
comprises a passivation layer on the metalliZed layer. The 
passivation layer enhances bond strength of a mold com 
pound of the plastic package body to the metalliZed layer. 
Portions of the metalliZed layer are exposed through the 
passivation layer for enabling electrical interconnects to be 
formed betWeen the LTCC impedance matching structure 
and the RF device. Preferably, RF poWer plastic packages in 
accordance With embodiments of the disclosures made 
herein exhibit terminal impedance of at least about tWice 
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HIGH IMPEDANCE RADIO FREQUENCY POWER 
PLASTIC PACKAGE 

FIELD OF THE DISCLOSURE 

[0001] The disclosures made herein relate generally to 
plastic packaged circuitry and more particularly to high 
impedance Radio Frequency (RF) poWer plastic packages. 

BACKGROUND 

[0002] Conventional RF poWer plastic packages exhibit 
one or more limitations. Examples of such limitations 
include, but are not limited to, relatively loW terminal 
impedance, narroW band frequency performance, impedance 
matching limited to Wire loop mechanisms and associated 
loop height control. In addition, using Wires for matching 
structures has the potential to result in excessive Wire 
temperature, Which can adversely affect performance and 
reliability in a RF poWer plastic package. 

[0003] Therefore, an RF poWer plastic package that over 
comes limitations associated With conventional RF poWer 
plastic packages Would be useful. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0004] FIG. 1 depicts a high impedance RF poWer plastic 
package in accordance With an embodiment of the disclo 
sures made herein; 

[0005] FIG. 2 depicts an embodiment of a circuitry 
arrangement of the high impedance RF poWer plastic pack 
age depicted in FIG. 1; 

[0006] FIG. 3 depicts a cross sectional vieW of the high 
impedance RF plastic package depicted in FIG. 1; and 

[0007] FIG. 4 depicts a method for producing a high 
impedance RF poWer plastic package in accordance With an 
embodiment of the disclosures made herein. 

DETAILED DESCRIPTION OF THE DRAWINGS 

[0008] The disclosures made herein relate to RF poWer 
plastic packages that exhibit higher terminal impedance 
relative to that of conventional RF poWer plastic packages. 
Aplastic package including an RF signal amplifying device 
and a high impedance matching structure (e.g., a ceramic 
impedance matching structure) connected to the RF signal 
amplifying device is an embodiment of a high impedance 
RF poWer plastic package in accordance With the disclosures 
made herein. Amplifying (e.g., transforming) a signal and 
providing impedance matching are examples of facilitating 
signal conditioning. 
[0009] RF poWer plastic packages in accordance With 
embodiments of the disclosures made herein are useful and 
advantageous in that they overcome limitations associated 
With conventional RF poWer plastic packages. Speci?cally, 
With respect to conventional RF poWer plastic packages, RF 
poWer plastic packages as disclosed herein provide internal 
impedance matching in a plastic packaged format, provide 
relatively high impedance levels, provide relatively ?at 
performance over a broad frequency spectrum, provide 
desired reliability When packaged using knoWn plastic pack 
aging techniques, exhibit a relatively loW unit cost and 
enable the matching structure to operate at relatively loW 
temperatures. 
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[0010] Turning noW to speci?c ?gures, a RF poWer plastic 
package 10 in accordance With an embodiment of the 
disclosures made herein is depicted in FIGS. 1-3. The RF 
poWer plastic package 10 includes a Laterally Diffused 
Metal Oxide Semiconductor (LDMOS) signal ampli?er 12, 
a LoW Temperature Co-Fired Ceramic (LTCC) impedance 
matching structure 14, a gate lead 16, a drain lead 18, a 
package substrate 20 and a plastic package body 22. Note 
that in the speci?c illustrated embodiment the package 
substrate 20 includes at least a portion of a lead frame (eg 
a component receiving area of the lead frame). Also illus 
trated is a heat sink 21 that is optional, and is illustrated to 
be coupled to the backside of the package substrate 20. 

[0011] The LDMOS signal ampli?er 12 and the LTCC 
impedance matching structure 14 jointly contribute to facili 
tating signal conditioning by the RF poWer plastic package 
10. The LTCC impedance matching structure 14 is an 
embodiment of a structure con?gured for providing imped 
ance matching functionality (i.e., an impedance matching 
structure). Preferably, RF poWer plastic packages in accor 
dance With embodiments of the disclosures made herein 
exhibit terminal impedance of at least about tWice that of 
conventional RF poWer plastic packages not having an 
impedance matching structure. For example, an RF poWer 
plastic package as disclosed herein, Which comprises an 
LTCC impedance matching structure that exhibits an imped 
ance resulting in a drain ?xture impedance equal to or 
greater than about 1.5 ohms or more at about 100 Watt peak 
envelope poWer, provides a signi?cant improvement over 
conventional RF poWer packages Without such matching 
structures. Speci?c embodiments of the RF poWer devices 
Will provide a poWer output of about 5 or more Watts, 10 or 
more Watts, 20 or more Watts, 50 or more Watts, or about 100 
Watts or more. Speci?c embodiments Will operate at fre 
quencies of about 400 MHZ or greater, 800 MHZ or greater, 
1 GHZ or greater, 2 GHZ or greater, 3 GHZ or greater, or 
higher. In vieW of impedance levels exhibited by RF poWer 
plastic packages in accordance With embodiments of the 
disclosures made herein, such RF poWer plastic packages 
provide high-poWer, high-bandWidth RF poWer ampli?er 
functionality that exhibit relatively ?at electrical perfor 
mance over a broad frequency spectrum. Furthermore, 
ceramic impedance matching structures as disclosed herein 
contribute to relatively loW operating temperatures With 
respect to conventional impedance matching structures (e. g., 
Wire loop mechanisms). 

[0012] Implementation of various types of RF devices that 
enable RF signal transformation functionality is contem 
plated. Examples of such types of RF poWer devices include, 
for example, silicon, germanium, and gallium arsenide RF 
devices con?gured for enabling RF signal transforming 
functionality. Such devices may be MOS (metal oxide 
semiconductor) devices or bipolar devices, and are typically 
made using silicon or gallium arsenide. The LDMOS signal 
ampli?er 12 is a speci?c example of an RF device that 
enables RF signal transforming functionality. A device 
adapted for providing such RF signal transforming function 
ality is an example of a RF signal transforming device. 

[0013] Although implementation of LTCC impedance 
matching structures is depicted herein, RF poWer plastic 
packages in accordance With embodiments of the disclosures 
made herein that implement other types of impedance 
matching structures different than LTCC impedance match 
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ing structures are contemplated herein. Such other types of 
impedance matching include, but are not limited to, high 
dielectric ceramic impedance matching structures (e.g., 
titanates), organic impedance matching structures and MOS 
CAP (Metal Oxide Semiconductor Capacitor) impedance 
matching structures. Implementation of single and multi 
layer impedance matching structures in RF poWer plastic 
packages as disclosed herein is also contemplated. 

[0014] The LDMOS signal ampli?er 12 and the LTCC 
impedance matching structure 14 are bonded to (i.e., 
mounted on) a ?rst surface of the package substrate 20. The 
heat sink 21 is bonded to a second surface of the package 
substrate 20. It is contemplated herein that the impedance 
matching structure 14 may be bonded to the package sub 
strate 20 using any number of knoWn die bonding tech 
niques. Examples of such knoWn die bonding techniques 
include, but are not limited to, epoxy bonding and solder 
bonding techniques. 
[0015] Various embodiments of the package substrate 20 
are contemplated herein. In one embodiment, the package 
substrate 20, gate lead 16 and drain lead 18 are components 
excised from a common electrically conductive lead frame. 
In another embodiment of the package substrate 20, the 
package substrate 20, gate lead 16 and drain lead 18 are 
discrete electrically conductive components that are 
assembled With at least the gate lead 16 or the drain lead 18 
being mounted on the package substrate 20 in an electrically 
insulated manner. 

[0016] The LDMOS signal ampli?er 12 is electrically 
connected to the LTCC impedance matching structure 14 
through a ?rst plurality of conductive interconnects 24. The 
?rst plurality of conductive interconnects 24 are connected 
betWeen a drain bar 26 of the LDMOS signal ampli?er 12 
and one or more device contacts 28 of the LTCC impedance 
matching structure 14. The LDMOS signal ampli?er 12 is 
electrically connected to the gate lead 16 through a second 
plurality of conductive interconnects 30. The second plural 
ity of conductive interconnects 30 are connected betWeen a 
gate bar 32 of the LDMOS signal ampli?er 12 and the gate 
lead 16. The LTCC impedance matching structure 14 is 
electrically connected to the drain lead 18 through a third 
plurality of conductive interconnects 34. The third plurality 
of conductive interconnects 34 are connected betWeen one 
or more drain lead contacts 36 of the LTCC impedance 
matching structure 14 and the drain lead 18. In one embodi 
ment, the plurality of conductive interconnects 24, 30, and 
34 are provided in the form of conductive Wire bonds. 

[0017] The LDMOS signal ampli?er 12, the LTCC imped 
ance matching structure 14, the package substrate 20 and the 
various pluralities of conductive interconnects (24, 30, 34) 
are encapsulated Within the plastic package body 22. Por 
tions of the gate lead 16 and the drain lead 18 having the 
respective plurality of conductive interconnects (30, 34) 
attached thereto are encapsulated Within the plastic package 
body 22. A gate lead contact portion 38 and a drain lead 
contact portion 40 extend through the plastic package body 
22 for enabling access thereto. 

[0018] As depicted in FIGS. 2 and 3, the device contacts 
28 and the lead contacts 36 of the LTCC impedance match 
ing structure 14 are de?ned by portions of a metalliZed layer 
(not speci?cally denoted) overlying a top major body por 
tion 42 of the impedance matching structure 14. In one 
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embodiment, a passivation layer 44 (FIG. 3 only) is formed 
overlying the major body portion 42 of the LTCC impedance 
matching structure 14. Preferably, the passivation layer 
covers the entire top surface, including the metalliZed layer, 
except for areas of the metalliZed layer Where interconnects 
(e.g., Wire bonds) are needed. KnoWn types of passivation 
layers such as, for example, a nitride passivation layer are 
contemplated. 

[0019] The use of a passivation layer on the metalliZed 
layer overlying the major body portion 42 of the LTCC 
impedance matching structure 14 is a novel approach dis 
closed herein for improving adhesion of the plastic package 
body 22 (i.e., the mold compound of the plastic package 
body 22) to the LTCC impedance matching structure 14. It 
is knoWn that plastic package mold compounds exhibit 
limited bond strength When formed over materials such as 
noble metals (e.g., gold, platinum and the like). Forming the 
passivation layer formed over a majority of the metalliZed 
layer overlying the major body portion 42 of the LTCC 
impedance matching structure 14 (e.g., With the exception of 
over areas of the metalliZed layer Where interconnects (e.g., 
Wire bonds) are needed) reduces the area of the metalliZed 
layer that is exposed to direct contact With the plastic 
package body. Accordingly, bond strength betWeen the plas 
tic package body 22 and the LTCC impedance matching 
structure 14 is enhanced. 

[0020] Improving bond strength betWeen the plastic pack 
age body 22 and the LTCC impedance matching structure 14 
contributes to a reduced potential for delaminating of the 
plastic package body 22 from the major impedance match 
ing structure 14. In this manner, the passivation layer 
contributes to improving the Moisture Sensitivity Level 
(MSL) performance rating of RF poWer plastic packages in 
accordance With embodiments of the disclosures made 
herein. Furthermore, When the passivation layer is formed 
overlying the major body portion 42 of the LTCC impedance 
matching structure 14, the passivation layer also serves as a 
protective layer to the underlying portions of the LTCC 
impedance matching structure 14. 

[0021] Referring to FIG. 4, a method 100 for fabricating 
RF poWer plastic packages in accordance With an embodi 
ment of the disclosures made herein is depicted. An opera 
tion 105 is performed for providing a panel of LTCC 
impedance matching structures. The panel includes an array 
(i.e., a plurality) of LTCC impedance matching structures, 
Which are joined to each other as-?red. Examples of pro 
viding the panel of LTCC impedance matching structures 
include fabricating the panel and procuring the panel from a 
fabricator. 

[0022] In at least one embodiment of providing the panel 
of LTCC impedance matching structures, the LTCC imped 
ance matching structures of the provided panel include a 
passivation layer formed overlying a metalliZed layer that 
itself overlies a top major body portion of the LTCC 
impedance matching structures and only areas of the met 
alliZed layer Where interconnects (e.g., Wire bonds) are 
needed are exposed through the passivation layer. After the 
panel of LTCC impedance matching structures is provided, 
an operation 110 is performed for segmenting the panel of 
LTCC impedance matching structures to produce a plurality 
of discrete LTCC impedance matching structures. SaWing 
the panel of LTCC impedance matching structures mounted 
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on a ?lm frame using automated Wafer saW equipment, such 
as is used to partition semiconductor die, is an example of 
segmenting the panel. After the panel of LTCC impedance 
matching structure is segmented and after an operation 115 
is performed for bonding an RF device to a package sub 
strate (e.g., a conductive lead frame), an operation 120 is 
performed for transferring a discrete LTCC impedance 
matching structure to the package substrate. Picking the 
discrete LTCC impedance matching structure from a ?lm 
frame (i.e., a processing support substrate) and placing the 
discrete LTCC impedance matching structure on the pack 
age substrate using automated packaging equipment is an 
example of the operation 120 for transferring the discrete 
LTCC impedance matching structure to the package sub 
strate. 

[0023] After transferring the discrete LTCC impedance 
matching structure to the package substrate, an operation 
125 is performed for bonding the discrete LTCC impedance 
matching structure to the package substrate, folloWed by an 
operation 130 for forming conductive interconnects (e.g., 
Wire bonds) betWeen the discrete LTCC impedance match 
ing structure and the RF device. Thereafter, an operation 135 
is performed for forming a plastic package body over the 
LTCC impedance matching structure and the RF device after 
forming the conductive interconnects. A transfer molding 
process is an example of a knoWn technique for molding a 
mold compound to form the plastic package body. 

[0024] Preferably, as depicted in FIG. 4, the operation 115 
for bonding the RF device to the package substrate is 
performed prior to performing the operation 125 for bonding 
the discrete LTCC impedance matching structure to the 
package substrate. HoWever, it is contemplated herein that in 
other embodiments of the method 100 (not shoWn), the 
operation 115 of bonding the RF device is performed after 
the operation 125 for bonding the LTCC impedance match 
ing structure to the package substrate is performed. 

[0025] In one speci?c embodiment of the method 100, 
circuitry of the RF poWer plastic package is assembled 
advantageously using semiconductor process equipment. 
Furthermore, the RF device and the LTCC impedance 
matching structure of the RF poWer plastic package are 
advantageously mounted on a lead frame rather than the 
LTCC impedance matching structure being mounted on 
substrate such as a FR-4 printed circuit substrate. In this 
speci?c embodiment, the panel of LTCC impedance match 
ing structures is mounted on a ?lm frame or suitable 
adhesive tape and segmentation of the panel is performed by 
saWing the panel using commercially available Wafer saW 
equipment, such as that used to partition semiconductor dies. 
The ?lm frame or tape is selected to be thick enough so that 
it may be saWn to, rather than saWn through, thus enabling 
the ?lm frame or adhesive tape to be used as a carrier 
substrate for subsequent processing operations. SaWing 
parameters such as feed rate, blade type and ?lm frame 
thickness are tailored as necessary (e.g., dependent upon 
hardness and thickness of the panel) to achieve desired 
results. After the panel is saWn, a discrete LTCC impedance 
matching structure is transferred directly from the ?lm frame 
or adhesive tape to and is bonded to a conductive lead frame, 
Which resides on semiconductor die bond equipment. The 
discrete LTCC impedance matching structure is transferred 
using automated pick and place semiconductor process 
equipment/techniques. After the LTCC impedance matching 

Dec. 2, 2004 

structure and the RF device are mounted on the lead frame, 
one or more electrical interconnects (e.g., Wire bonds) are 
formed betWeen each of the RF device, LTCC impedance 
matching structure and lead frame using semiconductor 
Wirebond equipment. 

[0026] Segmenting a panel of LTCC impedance matching 
structures using commercially available Wafer saW equip 
ment and transferring the resulting discrete LTCC imped 
ance matching structures directly from a ?lm frame or 
adhesive tape to a conductive substrate using automated pick 
and place semiconductor process equipment/techniques is a 
novel and advantageous approach for segmenting and han 
dling discrete LTCC impedance matching structures. Con 
ventional approaches for segmenting panels of LTCC 
impedance matching structures include scribing and break 
ing panels, segmenting panels before ?ring them, and cut 
ting ?red panel after being mounted on glass folloWed by 
removing each discrete LTCC impedance matching structure 
from a respective cut piece of glass. Each of these 
approaches for segmenting panels of LTCC impedance 
matching structures exhibits one or more limitations as 

compared to saWing panels using Wafer saW equipment as 
disclosed herein. Examples of such limitations include being 
dependent upon specialiZed LTCC processing equipment, 
exhibiting relatively loW yield, and/or being an expensive 
approach for segmenting LTCC impedance matching panels. 
Conventionally, discrete LTCC impedance matching struc 
tures are mounted on an interposer substrate (e.g., a FR4 

printed circuit substrate) and are shipped in a tape and reel 
format. In vieW of the disclosures made herein, handling 
discrete LTCC impedance matching structures mounted on 
a lead frame using tape and reel approach Would be expen 
sive and impractical. 

[0027] Preferably, the operations of segmenting, transfer 
ring, bonding, forming the conductive interconnects and 
forming plastic packages are performed using commer 
cially-available equipment, Which may be modi?ed or 
unmodi?ed. Examples of such commercially available 
equipment include Wafer saWing machines, die bond 
machines, solder re?oW ovens, epoxy curing ovens and Wire 
bond machines. 

[0028] In the preceding detailed description, reference has 
been made to the accompanying draWings that form a part 
hereof, and in Which are shoWn by Way of illustration 
speci?c embodiments in Which the invention may be prac 
ticed. These embodiments, and certain variants thereof, have 
been described in suf?cient detail to enable those skilled in 
the art to practice the invention. It is to be understood that 
other suitable embodiments may be utiliZed and that logical, 
mechanical, chemical and electrical changes may be made 
Without departing from the spirit or scope of the invention. 
In addition, it Will be appreciated that the functional blocks 
shoWn in the ?gures could be further combined or divided in 
a number of manners Without departing from the spirit or 
scope of the invention. The preceding detailed description is, 
therefore, not intended to be limited to the speci?c forms set 
forth herein, but on the contrary, it is intended to cover such 
alternatives, modi?cations, and equivalents, as can be rea 
sonably included Within the spirit and scope of the appended 
claims. 
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1. A Radio Frequency power semiconductor device, com 
prising: 

a Radio Frequency (RF) device; 

an impedance matching structure electrically connected to 
the RF device; and 

a plastic package body formed over the RF device and the 
impedance matching structure. 

2. The device of claim 1 Wherein the RF device is a signal 
transforming device. 

3. The device of claim 2 Wherein the signal transforming 
device is a RF signal amplifying device. 

4. The device of claim 2 Wherein the impedance matching 
structure comprises a LoW Temperature Co-Fired Ceramic 
(LTCC) impedance matching structure. 

5. The device of claim 1 Wherein the impedance matching 
structure comprises a LoW Temperature Co-Fired Ceramic 
(LTCC) impedance matching structure. 

6. The device of claim 5 Wherein the impedance matching 
structure enables a drain ?xture impedance equal to or 
greater than about 1.5 ohms at about 100 Watt peak envelope 
poWer. 

7. The device of claim 5: 

Wherein the LTCC impedance matching structure com 
prises a metalliZed layer overlying a major body por 
tion thereof; and 

further comprising a passivation layer formed over the 
metalliZed layer. 

8. The device of claim 7 Wherein the RF device is a signal 
transforming device. 

9. The device of claim 8 Wherein the signal transforming 
device is a RF signal amplifying device. 

10. The device of claim 7 Wherein: 

portions of the metalliZed layer are exposed through the 
passivation layer; and 

said portions are used to interconnect the LTCC imped 
ance matching structure to corresponding contacts of 
the device. 

11. The device of claim 1, further comprising: 

a lead frame component having the impedance matching 
structure mounted thereon. 

12. The device of claim 11 Wherein the impedance match 
ing structure comprises a LoW Temperature Co-Fired 
Ceramic (LTCC) impedance matching structure. 

13. The device of claim 1 Wherein: 

the RF device is a signal transforming device; and 

the impedance matching structure comprises at least one 
of a LoW Temperature Co-Fired Ceramic (LTCC) 
impedance matching structure, a high dielectric 
ceramic impedance matching structure, and an organic 
structure. 

14. Aradio frequency poWer semiconductor device, com 
prising: 

a Radio Frequency (RF) device; 

a LoW Temperature Co-Fired Ceramic (LTCC) impedance 
matching structure electrically connected to the RF 
device, Wherein the LTCC impedance matching struc 
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ture comprises a metalliZed layer overlying a major 
body portion thereof and a passivation layer on the 
metalliZed layer; and 

a plastic package body formed over the RF device and the 
LTCC impedance matching structure. 

15. The device of claim 14 Wherein the RF device is a 
signal transforming device. 

16. The device of claim 14 Wherein portions of the 
metalliZed layer are exposed through the passivation layer to 
provide electrical interconnects to be formed betWeen the 
LTCC impedance matching structure and the RF device. 

17. The device of claim 14 Wherein: 

the RF device is a RF signal amplifying device; 

the LTCC impedance matching structure enables a drain 
?xture impedance equal to or greater than about 1.5 
ohms at about 100 Watt peak envelope poWer; and 

portions of the metalliZed layer are exposed through the 
passivation layer to provide electrical interconnects to 
be formed betWeen the LTCC impedance matching 
structure and the RF device. 

18. The device of claim 17, further comprising: 

a lead frame component comprising the LTCC impedance 
matching structure mounted thereon. 

19. The device of claim 14, further comprising: 

a plastic package body formed over the RF device and the 
LTCC impedance matching structure. 

20. A method, comprising: 

providing a panel of LoW Temperature Co-Fired Ceramic 
(LTCC) impedance matching structures; and 

saWing the panel of LTCC impedance matching structures 
using Wafer saW equipment to form a plurality of 
discrete LTCC impedance matching structures. 

21. The method of claim 20, further comprising: 

transferring one of the plurality of discrete LTCC imped 
ance matching structures from said Wafer saW equip 
ment to a package substrate, Wherein said transferring 
is performed by packaging equipment. 

22. The method of claim 21, further comprising; 

bonding the discrete LTCC impedance matching structure 
to the package substrate; 

bonding a Radio Frequency (RF) device to the package 
substrate; and 

forming conductive interconnects betWeen the discrete 
LTCC impedance matching structure and the Radio 
Frequency (RF) device. 

23. The method of claim 22, further comprising: 

forming a plastic package body over the LTCC impedance 
matching structure and the RF device after forming said 
conductive interconnects. 

24. The method of claim 21 Wherein said transferring 
comprises: 

picking the discrete LTCC impedance matching structure 
from a processing support substrate; and 

placing the discrete LTCC impedance matching structure 
on the package substrate. 
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25. The method of claim 20 wherein the LTCC impedance 
matching structure comprises: 

a metalliZed layer overlying a major body portion of the 
LTCC impedance matching structure; and 

a passivation layer formed on the metalliZed layer. 
26. The method of claim 25 Wherein portions of the 

metalliZed layer are eXposed through the passivation layer 
for enabling electrical interconnections to be formed at the 
metalliZed layer. 

27. A method, comprising: 

providing a discrete LoW Temperature Co-Fired Ceramic 
(LTCC) impedance matching structure on a processing 
support substrate; 

transferring the discrete LTCC impedance matching struc 
ture from the processing support substrate to a package 
substrate; 

bonding the discrete LTCC impedance matching structure 
to the package substrate; 

bonding a Radio Frequency (RF) device to the package 
substrate; 

forming conductive interconnects betWeen the discrete 
LTCC impedance matching structure and the Radio 
Frequency (RF) device; and 

forming a plastic package body formed over the discrete 
LTCC impedance matching structure and the RF device 
after forming said conductive interconnects. 
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28. The method of claim 27 Wherein providing the dis 
crete LTCC impedance matching structure comprises: 

mounting a panel of LTCC impedance matching struc 
tures on the processing support substrate; and 

saWing the panel of LTCC impedance matching structures 
using automated Wafer saW equipment to form a plu 
rality of discrete LTCC impedance matching structures. 

29. The method of claim 27 Wherein said transferring 
comprises: 

picking one of the plurality of discrete LTCC impedance 
matching structures from the processing support sub 
strate by packaging equipment; and 

placing said one of the plurality of discrete LTCC imped 
ance matching structures on the package substrate by 
packaging equipment. 

30. The method of claim 27 Wherein the discrete LTCC 
impedance matching structure comprises: 

a metalliZed layer overlying a major body portion of the 
discrete LTCC impedance matching structure; and 

a passivation layer formed on the metalliZed layer. 
31. The method of claim 30 Wherein portions of the 

metalliZed layer are eXposed through the passivation layer 
for enabling electrical interconnections to be formed at the 
metalliZed layer. 


